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(71) I, Adolf Fi>3K, of 2 in der Ruti. 
4104 Oberwil, Switzerland, a citizen of the 
Swiss Confederation, do hereby declare the 
invention, for which I pray that a patent 
5 may be granted to me, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement; — 
This invention relates to gas/liquid phase 

10 chemical reactors, i.e., reactors adapted to 
allow direct reaction between a gaseous 
phase and a liquid phase and more specific- 
ally to reactor heads for such reactors. 
In gas/liquid phase chemical reactors, the 

15 provisions of mixing means is generally ad- 
vantageous to ensure thorough mixing of 
the reaction phases and thereby efficient 
reaction, and to this end a stirrer is often 
provided. In cases where a stuxer is em- 

20 ployed, bearing elements are generally used 
to satisfactorily mount the stkrer, and pre- 
vention of escape of gas past the stirrer or 
bearing elements is generally achieved by 
the provision of sealing elements. It is fre- 

25 quently found however that such sealing 
and bearing elements are prone to corrosion 
by certain reaction media, e.g., reaction 
media containing active catalysts, although 
in many cases the corrosion is not due to 

30 the gas phase per se but to the reaction mix- 
ture or the liquid phase. The avoidance of 
corrosion has been approached in various 
ways. Thus, shaking machines and vibration 
ruixers have been employed. However, the 

35 size of the shaking machines is limited and 
reaction vessels of special designs are often 
required. In the case of vibration mixers, 
the susceptibility to diaphragm breakage is 
a great disadvantage. Magnetic rod stirrers 

40 have been employed, but in general are 
limited to reaction mixture volumes of up 
to about 100 cc. 

The present invention provides a reactor 
head for a gas /liquid phase chemical reac- 

45 tor which reactor head is adapted to be 
connected to the neck of the reaction vessel 
and is provided with a shaft for a stirrer, 
[Price 33p] 



which shaft psneti*ates movably through an 
element exposed to the atmosphere outside 
the reactor head, and a passage within the 50 
reactor head along which passage gas to be 
supplied to the reaction vessel can flow, the 
said passage opening adjacent to the ele- 
ment penetrated by the shaft to maintain 
gas flow in the vicinity of the element in a 55 
direction generally away from the resion 
of the element. 

The element is usually a sealing element 
or a bearing element, or may be an element 
which has both a sealing and bearing action 60 
simultaneously. 

With the said passage so disposed the cor- 
rosive action of the reaction mixture on the 
elenient may be at least reduced by the pro- 
tective action of a non-corrosive gas phase. 65 

A gas /liquid phase chemical reactor 
which includes such a reactor head and a 
reaction vessel is a further aspect of the 
present invention. The passage in the reac- 
tor head may, at least in part, convcnisndy 70 
be disposed generally coaxially about the 
said shaft for the stirrer. A part of the 
passage adjacent the opening thereof may 
be defined by a channel by-passing the ele- 
ment and running alongside the element 75 
extending the length thereof and parallel to 
the shaft for the stirrer. 

The reactor head may include a stirrer 
which may, for example, be integrally 
formed with the said shaft. go 

In one preferred form of the invention, 
the reactor head includes a magnetic coupl- 
ing to enable drive to be transmitted from 
a drive shaft to the said shaft for the stkrer. 
Such form is of particular advantage when 85 
a gas-tight sealing cap is included separat- 
ing the drive shaft and shaft for the stirrer 
one from the other. 

In some cases protection of the element 
may be further improved by the provision 90 
of an annular deflector plate mounted on 
the shaft at a position adjacent the element 
in which the deflector plate is to be ex- 
posed to the reaction vessel when the reac- * 
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tor head is connected to the neck thereof. 
On rotation of the stirrer and thereby the 
deflector plate, any corrosive reaction mix- 
ture penetrating the protective gas counter- 
5 flov/ barrier set up by the fiovT of gas out 
of the passage will strike the deflector plate 
and be scattered radially outwardly thereof 
by centrifugal force. 
One preferred embodiment of the inven- 

10 tion will now be described in more detail 
with reference to the accompanying draw- 
ing which shov/s an axial section through 
the reactor head region of a gas/liquid phase 
chemical reactor. 

15 The gas/liquid phase chemical reactor 
shov/n in part in the drawing comprises a 
reactor head generally designated by refer- 
ence numeral 1, connected to a reaction 
vessel generally designated by reference 

20 numeral 4. 

The reaction vessel is of standard form 
and comprises a neck 16, into which the 
reactor head is inserted, and a reaction ves- 
sel bulb (not shown). 

25 The reactor head 1 comprises a reactor 
head block 10 provided with a central bore 
51. The bore 51 houses a tubular bearing 
support 24. supporting a pair of terminally 
disposed bearing elements la and 76. Ex- 

30 tending the length of the central bore 51 of 
the reactor head block 10 and rotatably 
mounted in the bearing elements la and lb 
is a shaft 6. One end'of the reactor block 
10 is tapered to conform to the internal 

35 shape of the reaction vessel neck 16 to con- 
stitute an insert portion 5 of the reactor 
head 1. A passage generally designated by 
reference numeral 2, which is to serve as a 
gas inlet for the reaction vessel 4 comprises 

40 a gas inlet tube 3, provided with a gas inlet 
nipple, extending transversely of the block 
in gas communication v/ith a gas inlet pas- 
sage 2c extending within the bearing sup- 
port 24 generally coaxially about the shaft 

45 6. The gas inlet passage 2c extends to the 
bearing element la, and is in communica- 
tion with a chaimel 2a in the bearing sup- 
port 24, which channel 2a runs alongside 
and extends along the length of the bearing 

50 element la, one of its enclosing walls being 
provided by the element, thus by-passing it 
The gas inlet 2 emerges from the reactor 
head block and opens into the reaction 
vessel 4 at orifice 26. 

55 The bearing element la, as well as act- 
ing as a bearing, thus serves to define (with 
bearing support 24) the opening of passage 
2 into reaction vessel 4 and simultaneously 
acts as a sealing element preventing escape 

60 of gases from the reaction vessel 4. 

The shaft 6 is connected to a drive shaft 

19 via a magnetic coupling 11. The mag- 
netic coupling 11 comprises a magnetic core 

20 keyed at 30 to the head of the shaft 6. 
65 Around the magnetic core 20 is rotatably 



mounted a magnetic sleeve 22 keyed at 34 
to the drive shaft 19. The magnetic core 20 
is separated from the magnetic sleeve 22 
by a gas-tight sealing cap 21. The magnetic 
coupling 11 is enclosed in a housing 23 ar- 70 
ranged at the end of the reactor head block 
10 remote from the insert portion 5 of the 
reactor head 1, which housing supports 
bearmg elements 37 in which the drive shaft 
19 is rotatably mounted. The reactor head 75 
1 is provided v/ith a support arm 39 con- 
nected to the magnetic couplins housins 23. 

Adjacent the foot of the shaft 6 and ex- 
posed to the reaction vessel 4 is connected 
an annular deflector plate 9 disposed adja- 80 
cent the bearing element la and the gas 
inlet orifice 2b, to prevent direct exposure 
of the bearing element la and gas inlet ori- 
fice 2b to tlie contents of the reaction vessel 
bulb Tnot shown). Also connected to the 85 
foot of the shaft 6 by a pin 27 is a stirrer 17 
(only partly shown). 

The insert portion 5 of the reactor head 
1^ is accommodated in the neck of the reac- 
tion vessel 4 and is maintained in position 90 
and in gas tight relation with respect to the 
reaction vessel neck 16 by means of a col- 
lar 12 in screwthreaded ensasement with 
the reactor block 10, a rubber "O" ring 13 
and gasket 14 ensuring a cas tisht connec- 95 
tion. 

The operation of the gas/liquid phase 
chemical reactor of the preferred embodi- 
ment and in particular the operation of the 
reactor head will now be described. 100 

The liquid phase of a gas/liquid phase 
reaction is metered out into the reaction 
vessel 4 and the reactor head inserted into 
the neck 16 of the reaction vessel and con- 
nected thereto by means of the collar 12. 105 
Support arm 39 is then clamped into posi- 
tion in conventional manner on a suitable 
support frame. 

The drive shaft 19 is coupled to a power 
source (not shown) and drive is transmitted 110 
via the magnetic cou^pling 11 to the shaft 
6 and thence to the stirrer 17 and deflector 
plate 9 to cause stirring of the liquid in the 
reaction vessel bulb and rotation of the de- 
flector plate 9. The gas phase of the eas/ 115 
liquid phase reaction is admitted through 
the gas inlet 2, i.e., down the gas inlet pas- 
sage 2c alongside and past the bearing ele- , 
ment la via the bearing element by-pass 
channel 2a, out of the gas inlet orifice 2b 120 
and down into the reaction vessel bulb. 

Li view of the gas stream flowing away 
from the terminal bearing element la the 
tendency for corrosive reaction mixture in 
the reaction vessel bulb to contact and 125 
thereby corrode the sensitive bearing ele- 
ment is at least reduced. Such tendency is 
furthermore reduced by the deflector plate 
9 which causes any droplets of reaction mix- 
ture that penetrate the protective gas flow 130 
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barrier, on contact to be scattered radially 
outwardly across the gas flow and against 
the sides of the reaction vessel, to run down 
the walls of the reaction vessel neck or be 
5 swept down by the gas flow into the reac- 
tion vessel bulb. The use of the magnetic 
coupling, and more specifically the sealing 
cap 21, between the magnetic coupling 
driven-and drive-elements allows an effec- 

10 tive seal against escape of gas from the 
reactor. Moreover, by virtue of the gas 
flow down the neck of the flask and di- 
rectly into the vortex of the reaction mix- 
ture set up by the action of the stirrer, an 

15 cfiicient manner of gas/liquid phase inter- 
action is allowed. 

WHAT I CLAIM IS: — 

L A reactor head for a gas /liquid phase 

20 chemical reactor which reactor head is 
adapted to be connected to the neck of a 
reaction vessel and is provided with a shaft 
for a stirrer, which shaft penetrates mov- 
ably through an element exposed to the 

25 atmosphere outside the reactor head, and 
a passage in the reactor head along which 
passage gas to be supplied to the reaction 
vessel can flow-, the said passage opening 
adjacent to the element penetrated by the 

30 shaft to maintain gas flow in the vicinity of 
the element in a direction generally away 
from the region of the element. 

2. A reactor head according to claim 1, 
wherein at least a part of the said passage 

35 is disposed generally coaxially about the 
said shaft. 

3. A reactor head according to claim 1 
or claim 2, wherein the said passage in- 
cludes a channel running alongside the said 

40 element arid extending along the length 



thereof parallel to the said shaft for the 
stirrer. 

4. A reactor head according to any one 
of the preceding claims, which includes an 
annular deflector plate mounted on the said 45 
shaft and adjacent the said element. 

5. A reactor head according to any one 
of the precedmg claims, including a stirrer 
operable by the said shaft for stirrmg the 
contents of a reaction vessel. 50 

6. A reactor head according to claim 5, 
wherein the stirrer is integrally formed with 
the said shaft. 

7. A reactor head according to any one 

of the preceding claims, which includes a 55 
magnetic couplkg to enable drive to be 
transmitted from a drive shaft to the said 
shaft for the stirrer, 

8. A reactor head according to clahn 7, 
wherein the drive shaft and the said shaft 60 
for the stirrer in the magnetic coupling are 
separated one from the other by a gas- 
tight sealing cap. 

9. A reactor head constructed and ar- 
ranged substantially as described herein 65 
with reference to the accompanying 
drawing. 

10. A gas /liquid phase chemical reactor 
including a reactor head according to any 
one of the preceding claims and a reaction 70 
vessel for the reactants. 

11. A gas/liquid phase chemical reactor 
substantially as herein described with refer- 
ence to the accompanying drawing. 

MEWBURN ELLIS & CO.. 
Chartered Patent Agents, 
70-72 Chancery Lane, 
London, WC2A IAD, 
Agents for the Applicant. 
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This drawing is a rtproduction of 
the Original on a reduced scale 
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